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diameter can be continuously changed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The winding frame around which the wire rod which it has been adjacently arranged in the wire rod 
delivery section of a pivotable flyer and this flyer at the circumference of a shaft, and let out from the wire rod 
delivery section is wound, Coil equipment characterized by having a diameter modification means of a winding 
frame to change the path of said winding frame continuously, in coil equipment equipped with the blade by which 
the wire rod wound around this winding frame is rolled over, and a wearing means to make a stator equip with the 
wire rod rolled over by this blade. 

[Claim 2] It is coil equipment according to claim 1 characterized by being the means to which said diameter 
modification means of a winding frame moves said two or more supporter material relatively while said winding 
frame consists of two or more winding frame pins fixed to two or more supporter material. 

[Claim 3] While said two or more supporter material is the migration plates of a couple, arranging shank material to 
revolution impossible on the abbreviation medial axis of said flyer and arranging the migration plate of said couple 
on both sides of this shank material Said diameter modification means of a winding frame is equipped with the 
guide shaft which intersects perpendicularly with said shank material, and the motor of the couple prepared 
corresponding to each migration plate. Coil equipment according to claim 2 characterized by making each 
migration plate movable in accordance with said guide shaft by connecting the output shaft which constitutes the 
ball screw of these motors with the migration plate which corresponds, respectively. 

[Claim 4] It is coil equipment according to claim 3 characterized by supplying the wire rod delivery section of said 
flyer through the gangway where said wire rod penetrates said slip ring ****** while said shank material is 
equipped with a centrum, equipping the periphery of said shank material with said flyer and the slip ring which 
rotates synchronous and connecting said motor with a power source through wiring arranged in the centrum of said 
slip ring and said shank material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the coil equipment which equips the slot of a stator 

with the wire rod by which the coil was carried out, and manufactures a coil. 

[0002] 

[Description of the Prior Art] There are some which hold the wire rod by which the coil was carried out in a motor 
stator side iron core (stator), and are formed in it as a coil for motors. The wire rod which rolled over to the blade 
the wire rod (coil) wound around the surroundings of a winding frame as coil equipment which manufactures such a 
coil, and was rolled over by this blade is inserted in the proposal by the slot of stator ** at JP,62-77038,A and 
JP,62-182058,U. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there is a trouble which is described below in these winding 
machines. 

[0004] That is, with this winding machine, although the winding machine of JP,62-770038,A leads the coil wound 
around the surroundings of a winding frame to a blade with a migration means and carries out sequential wearing of 
this coil to the predetermined wearing part of a stator core, since the path of a winding frame is fixed, the path of a 
coil does not necessarily suit the size of the wearing part of a stator core. For this reason, while the space factor of 
the coil with which the stator core was equipped fell, the form of the completed coil was confused and there was a 
trouble of being hard to carry out molding of a coil. 

[0005] The winding machine of JP,62-1 82058, U enables it to change a wound diameter gradually on the other hand 
by having a winding frame with a stair-like configuration in consideration of this trouble, and making a coil each of 
this stage. However, in this winding machine, while the configuration of a winding frame will become complicated, 
when only that by which the winding frame was gradually equipped also with the wound diameter of a coil can be 
chosen, for example, the configuration of a stator is changed, it cannot respond. 

[0006] This invention can perform easily the response to modification of adjustment of a coil wound diameter, a 
stator configuration, and a coil specification corresponding to the wearing part in a stator in the coil equipment 
which was made paying attention to such a trouble, equips the slot of a stator with the wire rod by which the coil 
was carried out, and manufactures a coil, and aims at offering by low cost what can manufacture the coil which was 
excellent in the property. 
[0007] 

[Means for Solving the Problem] The winding frame around which the wire rod which it has been adjacently 
arranged in the wire rod delivery section of a pivotable flyer and this flyer in the 1st invention at the circumference 
of a shaft, and let out from the wire rod delivery section is wound, In coil equipment equipped with the blade by 
which the wire rod wound around this winding frame is rolled over, and a wearing means to make a stator equip 
with the wire rod rolled over by this blade, it had a diameter modification means of a winding frame to change the 
path of said winding frame continuously. 

[0008] In the 2nd invention, while said winding frame consists of two or more winding frame pins fixed to two or 
more supporter material, said diameter modification means of a winding frame is a means to which said two or 
more supporter material is moved relatively. 

[0009] While said two or more supporter material is the migration plates of a couple, arranging shank material to 
revolution impossible on the abbreviation medial axis of said flyer in the 3rd invention and arranging the migration 
plate of said couple on both sides of this shank material Said diameter modification means of a winding frame was 
equipped with the guide shaft which intersects perpendicularly with said shank material, and the motor of the 
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couple prepared corresponding to each migration plate, and made each migration plate movable in accordance with 
said guide shaft by connecting the output shaft which constitutes the ball screw of these motors with the migration 
plate which corresponds, respectively. 

[0010] In the 4th invention, said shank material is equipped with a centrum, the periphery of said shank material is 
equipped with said flyer and the slip ring which rotates synchronous, and while said motor is connected with a 
power source through wiring arranged in the centrum of said slip ring and said shank material, said wire rod is 
supplied to the wire rod delivery section of said flyer through the gangway which penetrates said slip ring ******. 
[0011] 

[Function and Effect of the Invention] According to the 1st invention, since the path of a winding frame can be 
continuously changed with the diameter modification means of a winding frame, a coil can be carried out adjusting 
a wound diameter (coil diameter) to the size corresponding to the wearing part of a stator, and it can roll over to a 
blade. Therefore, since the wire rod with which it was equipped is held exactly suitable for the slot of a stator, the 
space factor of a coil improves and a good coil can be manufactured. Moreover, since the excessive wire rod of a 
stator does not project iip and down, while molding of a coil and the section becomes easy, the property of the part 
which does not have a useless part in a coil, and a coil improves. Moreover, when equipping a stator with a wire 
rod, it can equip smoothly. Moreover, it can respond easily also to modification of the arbitration of a stator 
configuration or a coil specification by continuous modification of the diameter of a winding frame. 
[0012] According to the 2nd invention, since a winding frame fixes a winding frame pin to each of two or more 
supporter material and is constituted, it can consist of simple configurations in a lightweight compact. Moreover, 
while it is good and the means to which two or more supporter material is moved relatively, then the motor to which 
supporter material is moved can constitute the diameter modification means of a winding frame from low cost 
easily, management of the diameter of a winding frame can be performed based on the movement magnitude of 
supporter material. Furthermore, setting out of a winding frame configuration can make a free change easily by 
changing arrangement between winding frame pins. 

[0013] Since the diameter modification means of a winding frame consists of a guide shaft and a motor of a couple, 
while being able to constitute the diameter modification means of a winding frame from low cost according to the 
3rd invention, motor control can perform adjustment of the diameter of a winding frame to high degree of accuracy. 

[0014] Since a wire rod is supplied through the gangway which penetrates the slip ring up and down while not 
complicating the configuration of coil equipment, since the electric power supply to a motor is made through wiring 
prepared in the slip ring and a shank material centrum according to the 4th invention, even when a flyer rotates, it 
does not interfere in a wire rod with wiring on a motor. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[001 6] The whole coil equipment configuration of the gestalt of this operation is shown in drawing 1 and drawing 
2 . 

[0017] The telescopic flyer 3 which turned the head side caudad is supported free [ a revolution ] through bearing 
by the support frame 2 installed in the pedestal 1 upper part of coil equipment so that it may be illustrated. Through 
a pulley 5 and a belt 6, this flyer 3 is connected with a drive motor 4, and revolution actuation is carried out by the 
circumference of a shaft. In addition, with the gestalt of this operation, although the revolving shaft of a flyer 3 is 
perpendicularly suitable, the direction of the revolving shaft of a flyer 3 is arbitrary, for example, may turn 
horizontally. 

[001 8] A wire rod 7 is supplied through the tension device which similarly is not illustrated from the wire rod 
supply source which is not illustrated, and a wire rod 7 should pass the advice pulley 8 (or ceramic nozzle) fixed to 
the support frame 2 — it shows around through wire rod advice path 3b formed in the flyer 3, and lets out from wire 
rod delivery section 3a of a flyer 3. Here, wire rod delivery section 3a is the part installed in the soffit side of a flyer 
3, and is arranged in the location which only predetermined distance separated from the revolving shaft (medial 
axis) of a flyer 3. The edge of the wire rod 7 which it let out from wire rod delivery section 3 a is grasped by the 
wire rod grasping device 9 arranged under the flyer 3. 

[0019] On the abbreviation medial axis of a flyer 3, the shank material 10 movable to shaft orientations is arranged 
by revolution impossible. The winding frame device 1 1 is supported at the soffit side of this shank material 10, and 
it is arranged in the side of wire rod delivery section 3a. 

[0020] The winding frame device 1 1 constitutes the winding frame around which the wire rod 7 which it let out 
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from wire rod delivery section 3a is twisted. 

[0021] If it explains in detail, the winding frame device 1 1 will equip the both sides of flange 10a of shank material 
10 soffits with the migration plates 13A and 13B of a couple. These migration plates 13A and 13B are connected 
with the output shaft of the motors 16A and 16B which constitute a ball screw, respectively, move by actuation of 
Motors 16A and 16B, and can change mutual spacing while they are supported free [ migration on the guide shaft 
12 which penetrated this flange 10a and was fixed horizontally ]. 

[0022] The winding frame pins 14A and 15A are fixed to migration plate 13B by migration plate 13A again, after 
the winding frame pins 14B and 15B have hung caudad to juxtaposition, respectively. Thereby, the winding frame 
pins 14A, 1 5A, 14B, and 15B are arranged so that it may be located on four top-most vertices of a square. The wire 
rod 7 which it let out from wire rod delivery section 3a is wound around the winding frame outside of the square 
which these four winding frame pins 14A, 15A, 14B, and 15B form. 

[0023] In this case, since spacing of the migration plates 13A and 13B can be changed as mentioned above, the 
magnitude of the square which the winding frame pins 14A, 15A, 14B, and 15B form, i.e., the path of a winding 
frame, can be changed continuously. And since control of Motors 16A and 16B can perform adjustment of this 
diameter of a winding frame based on the movement magnitude of the migration plates 13 A and 13B, it can do with 
a highly precise thing easily. 

[0024] The upper bed side of the shank material 10 is supported by the rise-and-fall plate 17 free [ a revolution ] 
through bearing. This rise-and-fall plate 1 7 can be gone up and down in accordance with the guide shafts 1 9A and 
1 9B with which the support frame 2 was equipped by actuation of a drive motor 1 8 by extending in the direction of 
a vertical. Thereby, the shank material 7 can move up and down to a flyer 3, and can change now the location where 
the winding frame pins 14A, 15 A, 14B, and 15B of the winding frame device 10 face wire rod delivery section 3 a, 
i.e., the location where a coil is made by the winding frame pins 14A, 15A, 14B, and 15B. 

[0025] The blade device 20 is arranged so that it may be located under the flyer 3 on a pedestal 1 . This blade device 
20 is equipped with the annular base 22 supported free [ a revolution ] and the blade 23 set up along this base 22 on 
susceptor 21 . Here, a blade 23 puts in order two or more needles of the number decided according to the 
configuration (the number of magnetic poles, number of layers) of the stator 34 mentioned later at intervals of 
predetermined, and is constituted. The wire rod 7 by which the coil was carried out to the winding frame device 1 1 
is rolled over on this blade 23 one by one. 

[0026] Through a belt 24 and a pulley 25, the base 22 of this blade device 20 is connected with a motor 26, and 
revolution actuation is carried out. Thereby, angle of rotation of a blade 23 can be changed and a sequential change 
of the location (rolling over location) where a wire rod 7 is rolled over from the winding frame device 1 1 can be 
made now. 

[0027] After having become movable along with the rail 27 and making dropping [ wind ] a wire rod 7 to a blade 
23, the susceptor 21 of the blade device 20 is driven to the drive which is not illustrated, and moves under the coil 
insertion child's 3 1 upper part, and the stator supporter 32. 

[0028] The coil insertion child 3 1 can go up and down by actuation of the rise-and-fall actuator 33 while having two 
or more height 3 la which begins to be prolonged in the side in the location corresponding to between the needles of 
a blade 23. If this rises from between the annular holes of the base 22 arranged up, height 31a looked into through 
between the needles of a blade 23 can push up the wire rod 7 currently rolled over by the blade 23, and can push in 
the stator 34 interior supported by the stator supporter 32. 

[0029] Moreover, a stator 34 is an annular member with gearing-like inner skin, and it is equipped with the wire rod 
7 (coil) by which the coil was carried out to the slot 35 formed among each gearing (refer to drawing 1 1 ). 
[0030] In addition, in case a stator 34 is equipped with a coil, it has the press member which pushes the wire rod 7 
held in the slot 35, and may be made to cast a coil, although not shown in the gestalt of this operation so that a wire 
rod 7 may be thoroughly pushed in in a slot 35. 

[003 1] Moreover, although it was made to push up to holding a coil in a stator 34 by the coil insertion child 31, this 
invention is not restricted to such a gestalt, and is equipped with a hook member, for example, pulls up a coil by this 
hook member, and you may make it hold it in a stator 34 with the gestalt of this operation as mentioned above. 
[0032] The electric wiring to the motors 16A and 16B of the winding frame device 1 1 is shown in a detail at 
drawing 3 . 

[0033] The slip ring 40 is attached in the rise-and-fall plate 17 free [ a revolution ] through bearing, and it is 
arranged in the surroundings of the shank material 10 so that it may be illustrated. 

[0034] This slip ring 40 is an annular member as shown in drawing 4 , and is equipped with the periphery side flow 
ring 41 arranged along with the peripheral face, and the inner circumference side flow ring 42 arranged along with 
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inner skin, these periphery side flow ring 41 and the inner circumference side flow ring 42 — connection — it 
connects electrically through the conductor 43. Moreover, in a periphery, the periphery side flow ring 41 contacts 
free [ sliding of the periphery side brush 44 ], and is connected to the power source which is not illustrated through 
the wiring 45 with which it begins to extend from this periphery side brush 44. On the other hand, the inner 
circumference side flow ring 42 is connected to wiring 47 through the inner circumference side brush 46 in contact 
with inner skin. This wiring 47 is connected to Motors 16A and 16B through centrum 10b of the shank material 10. 
Power is supplied to Motors 1 6A and 1 6B from a power source by such configuration, without complicating the 
configuration of coil equipment. 

[0035] Moreover, this slip ring 40 is connected with a flyer 3 through the pulleys 52 and 53 and belts 54 and 55 
which were arranged by the revolving shaft 51, and rotates synchronizing with a flyer 3. In this case, since the 
surroundings of the shank material 10 are revolved around the sun when the slip ring 40 rotates, since a wire rod 7 
is led through the gangway 48 which penetrates the slip ring 40 up and down, it does not interfere in a wire rod 7 in 
wiring 47. 

[0036] Below, according to drawing 5 - drawing 12 , the coil procedure by the coil equipment of the gestalt of this 
operation is explained. 

[0037] As shown in drawing 5 , the wire rod 7 which it let out from wire rod delivery section 3a of a flyer 3 is 
grasped by the wire rod grasping device 9 in an edge. The path of the winding frame formed in this condition by the 
winding frame pins 14A, 15 A, 14B, and 15B of the winding frame device 1 1 is wound around the surroundings of 
the winding frame pins 14A, 15A, 14B, and 15B of the winding frame device 1 1 by setting it as a predetermined 
path and rotating a flyer 3 according to the configuration of a stator 34. In this case, the sequential-sorting volume is 
made in the predetermined location of the winding frame pins 14A, 15 A, 14B, and 15B by shifting the location of 
the winding frame pins 14A, 15A, 14B, and 15B which face wire rod delivery section 3a by rise and fall of the rise- 
and-fall plate 17. 

[0038] Thus, after one bundle of predetermined coil coil (coil of predetermined number of turns) is completed, as 
shown in drawing 6 , by narrowing spacing of the migration plates 13 A and 13B by actuation of Motors 16A and 
16B, a wire rod 7 is slid down from the surroundings of the winding frame pins 14A, 15A, 14B, and 15B, and a 
wire rod 7 is rolled over in the predetermined location of a blade 23. 

[0039] Then, making small the diameter of a winding frame of the winding frame device 1 1 one by one by 
migration of the migration plates 13 A and 13B to the suitable magnitude decided by the configuration of a stator 34, 
the same procedure performs a coil and the wire rod 7 by which the coil was carried out to the winding frame 
device 1 1 is rolled over to the blade 23 one by one. Thereby, as a wound diameter becomes small, the wire rod 7 by 
which the coil was carried out will be in the condition that two or more layer (gestalt of this operation three layers) 
laminating was carried out at a blade 23, so that it goes to the upper layer. The coil of the lowest layer turns into a 
coil of a major diameter hung about ranging over five needles of a blade 23 in detail, an interlayer's coil turns into a 
coil of a path, while being hung about ranging over three needles, and the coil of the lowest layer turns into a coil of 
a minor diameter hung about on one needle. 

[0040] In addition, although it is made to change the diameter of a winding frame for every coil of coil each class 
with the gestalt of this operation in this way, this invention can also take a gestalt which is not restricted to such a 
gestalt, and changes the diameter of a winding frame in the middle of the coil of coil each class, for example, 
changes a coil diameter finely within coil each class. 

[0041] thus, when the coil of a wire rod and dropping [ wind ] are completed, as shown in drawing 8 , the 
predetermined include-angle (for example, 90 degrees) revolution of the base 22 of the blade device 20 is carried 
out, and a blade 23 is new -- it rolls over and a location is arranged under the winding frame device 1 1 . [ which 
should be rolled over in the predetermined location of a blade 23 ] a blade 23 is new a coil and by rolling over and 
changing the wound diameter one by one in the procedure same in this condition as the above — it rolls over and the 
wire rod 7 is rolled over in the state of the laminating in the location. 

[0042] If a wire rod 7 is rolled over over the perimeter of a blade 23 by the repeat of such a procedure as shown in 
drawing 9 , the blade device 20 will be moved under the coil insertion child's 3 1 upper part, and the stator supporter 
32. The coil insertion child 3 1 is made to rise from between the annular holes of a base 22 in this condition. 
[0043] Thereby, as shown in drawing 10 and drawing 1 1 , the wire rod 7 currently rolled over by the blade 23 is 
pushed up by die coil insertion child 3 1 from a blade 23, and is pushed in the stator 34 interior supported by the 
stator supporter 32. 

[0044] In this case, since the path of each class of the wire rod 7 currently rolled over by the blade 23 is adjusted to 
the magnitude which corresponded to the applied part of a stator 34 surely as mentioned above, it is made smooth 
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and it goes to each slot 35 of a stator 34. When equipping with the wire rod 7 (coil) by which the coil was carried 
out to the stator 34 as shown, for example in drawing 12 if it explains concretely, 1st layer (the maximum upper 
layer) 7a of a coil is inserted in the adjacent slots 35a and 35b. Although 2nd layer (interlayer) 7b of a coil is 
inserted in the slots 35c and 35d of the both sides of Slots 35a and 35b and 3rd layer (lowest layer) 7c of a coil is 
inserted in the slots 35e and 35f of Slots [ 35c and 35d ] both sides The coil of each class 7a, 7b, and 7c of a coil is 
carried out beforehand at the path equivalent to slot 35a, 35b and 35c, and spacing (35d, 35e, and 35f), and wearing 
of the wire rod 7 to a stator 34 is performed very smoothly. 

[0045] Moreover, since each class 7a, 7b, and 7c of the coil with which it was equipped does not overlap, its space 
factor of the completed coil improves. Moreover, the useless part of each class 7a, 7b, and 7c of a coil is lost in a 
coil, and its coil property (property of the motor using the completed coil) improves while molding of a coil and the 
section becomes easy, since the slot 35 of a stator 34 is equipped exactly and a stator 34 does not project [ the 
excessive wire rod 7 ] up and down. 

[0046] Thus, if wearing of the wire rod 7 to a stator 34 is completed, the coil insertion child 31 will be dropped and 
a coil activity will be completed. 

[0047] As mentioned above, since according to the coil equipment of this invention the diameter of a winding frame 
of the winding frame device 1 1 can be adjusted continuously and the wound diameter of a coil can be appropriately 
changed according to the configuration of a stator 34, the coil rolled over by the blade 23 is inserted smoothly 
[ there is no futility in a stator 34 and ], and can manufacture the good big coil of a space factor. 
[0048] Moreover, since the wound diameter of a coil can be continuously changed freely by modification of the 
diameter of a winding frame of the winding-machine style 1 1, it can respond to modification of the configuration of 
a stator 34, or specification modification of a coil easily. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the coil equipment in which the gestalt of operation of this invention is 
shown. 

[Drawing 2] Similarly it is a sectional view. 
[Drawing 3 ] Similarly it is a sectional view a part. 
[Drawing 4] It is the perspective view showing the slip ring similarly. 
[Drawing 5] It is the explanatory view showing a coil procedure similarly. 
[Drawing 6] It is the explanatory view showing a coil procedure similarly. 
[Drawing 7] It is the explanatory view showing a coil procedure similarly. 
[Drawing 8] It is the explanatory view showing a coil procedure similarly. 
[Drawing 9] It is the explanatory view showing a coil procedure similarly. 
[Drawing 10] It is the explanatory view showing a coil procedure similarly. 
[Drawing 1 1 1 It is the explanatory view showing a coil procedure similarly. 
[Drawing 12] It is the explanatory view showing a coil procedure similarly. 
[Description of Notations] 
3 Flyer 
7 Wire Rod 

1 0 Shank Material 

1 1 Winding Frame Device 

12 Advice Shaft 

13A, 13B Migration plate 
1 4A, 1 4B Winding frame pin 
15A, 15B Winding frame pin 
16A, 16B Motor 

20 Blade Device 

21 Susceptor 

22 Base 

23 Blade 

26 Motor 

27 Rail 

3 1 Coil Insertion Child 

34 Stator 

35 Slot 

40 Slip Ring 
47 Wiring 

[Translation done.] 
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[Drawing 8] 
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